Abstract
7
glutaraldehyde. After rinsing with 0.2 M sodium cacodylate buffer (pH 7.2) 134 several times, the prefixed samples were fixed in 1% osmium tetroxide for 30 135 min. These samples were then dehydrated through a graded ethanol series (50, 136 75, 90, 95, and 100%), keeping them in each concentration for 15 min, followed 137 by substitution with dehydrated t-butyl alcohol. The specimens were freeze-dried 138 using a VFD-21S freeze drier (SHINKU-DEVICE, Ibaraki, Japan) and mounted 139 onto specimen stubs. These specimens were coated with platinum/palladium 140 with an E102 ion-sputter (Hitachi, Tokyo, Japan) and observed using a 141 JSM-6330F field emission scanning electron microscope (JEOL, Tokyo, Japan).
142
For whole-mount images, cells were exposed to 4％ OsO 4 fumes for 5 min Resin, VH1 and VH2 Hardener, and LV Accelerator, Agar Scientific, Essex,
155
Great Britain), and a 1:1 mixture of PO and the resin was prepared. The resin 156 8 was polymerized for 12 h at 70°C.
157
Thin sections were cut on an ultramicrotome (Leica EM UC7, Leica Camera AG,
158
Solms, Germany) and stained for 5 min with 4% uranyl acetate, followed by 159 Sato's lead citrate (Sato 1968) yellow and thus identified as lipid bodies containing neutral lipids (Fig. 1C, D) .
234
Ectoplasmic elements were branching but not anastomosing, and one of the 235 branching ectoplasmic elements for each pole was eminently longer than the 236 others ( Fig. 2A) . The ectoplasmic elements were up to 150 μm in length. In the 237 basal part of the ectoplasmic elements, ectoplasmic swelling was frequently 238 observed ( Fig. 2A, B) . Distal ectoplasmic elements exhibited dichotomous 239 branching (Fig. 2C ).
240
The cell surface was covered with scales ( Fig. 3A, B) . The scales were round in 241 shape with an incrassate rim but without palpable marking. They measured 242 0.8-1.5 μm in diameter and were extremely thin. Thus, overlapping of multiple 243 scales was recognizable (Fig. 3B ). These scales were Golgi-derived (see below).
244
In the culture examined, bacteria were attached to the scale surface and 245 ectoplasmic elements (Fig. 3A, C) . No debris surrounding the cell was observed.
247

Ultrastructural observations
248
In thin-section observations using TEM, nucleus, mitochondria, lipid bodies,
249
and Golgi bodies were observed (Fig. 4A ). Ectoplasmic elements contained 250 ribosome-free cytoplasm and tubular internal membrane system elements ( Fig 
256
Organic scales were formed in the dictyosomes near the cell surface ( Fig. 4E , 257 arrows).
258
In some cells, unidentified cytoplasmic membranes were observed (Fig. 5 ).
259
These membranes displayed various forms, including concentric circles ( 
266
Some unusual images were encountered in TEM observations (Fig. 6 ). In Fig only from orbicular to fusiform (Fig. 1B) but also probably to a more plastic form 308 such as that penetrating to the substratum as observed by TEM (Fig. 6A ). This 309 changeability of cell shape is one of the diagnostic characters of D. mutabilis.
310
Swelling in the basal part of the ectoplasmic elements was observed in D.
311 mutabilis ( Fig. 2A, B to Amphifilidae because the latter possesses soil DNA (Fig. 7) .
397
Elaeorhanis cincta, a filopodial amoeba with debris on its cell surface, has been 398 suggested to be closely related to Diplophrys species (Patterson 1996 Fig. 2A, C) . Thus, Diplophrys does not appear to display phagocytosis and presence of an internal membrane system (Table 1) . Diplophrys is 416 phylogenetically similar to these two genera, but it diverged before its species 417 obtained endosymbiotic algae.
418
Concerning morphologically based aspects, Diplophryidae is more similar to
419
Amphifilidae than to Amphitremidae, although Diplophryidae is closer to
420
Amphitremidae than to Amphifilidae with respect to its molecular phylogeny. 
